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INTERNATIONAL EXHIBITION-1862. 


THE 
$8 I.—MINING, QUARRYING, METALLURGY, & MINERAL PRODUCTS. 
HONOURABLE MENTION, 

on, E. and W.—For exhibition and analysis of an extensively-used limestone. 

wiare Steam Fuel Company—For their good manufacture of agglomerated coal. 

von, R.--Por simplicity and effective w orking of his apparatus for securing safety in 
er, R.—For a good collection of hematite ores. {case of breaking of rope. 
ow, B.—For a case of raw materials from the Isle of Wight, and of the products 

eanufactured from them. {well in practice in Cornwall. 
nets, W.—For an application of a safety-clutch to inclined shafts, which has worked 
mer, H.—For the invention and practical application of a process of the highest 
nportance for the direct conversion of pig-iron into malleable iron and steel. 

nton, J. D.—For ingenuity of his apparatus for cleansing and moulding peat. 

ston, W. and Co.—For good quality of his safety-fuse. 

thness, Earl of—For patented method of cutting and preparing Caithness flagstones. 

low, J, J.—For ingenious safety apparatus, 80 contrived as not to be brought into play 
pell, Bros,—For foundry iron of good quality. [by mere slacking of the rope. 
and Morris—For complete series of specimens of the strata sunk through at their pits, 
oi arranged in natural order. 

phrane and Co.—For a difficult casting, 12 ft. by 3 ft. by 34 in. (ground. 
jand, G. A.—For the utility and convenience of his cartridges for blasting in wet 
hett, J.—For specimens of varieties of salt produced from brine-springs. 

tt, W. F.--For the model ofan apparatus to prevent overwinding, devised and put 
p by John Davies, at Lightmoor Colliery. 

n Preserved Coal Company—For good manufacture from the best materials. 
can, Falconer, and Whitton- For large slab and step from the lower old red sand- 
one of Arbroath. 

, Jones, and Co.—For specimens ot emery illustrating its mode of preparation. 
and Everard—For specimens illustrating the application of the syenites of Bardon 
il, (different seams. 

e, A., and Sons —For good specimens, accompanied by section and analysis, of the 
th, Barber, and Co.—For specimens showing the full thickness of the Barnsley seam 
t, M.—For drawings exhibiting useful arrangements in collieries. {of coal. 
ner, R.—For collection of the white building stone, of the new red sandstone, and 

associated copper ores and barytes. {and important discovery. 


tral Mining Company for Ireland —Large specimens of calamine, illustrating a new | 


fax Corporation—For their collection and the exhibition of the peculiar marine fos- 
characteristic of the lower series of coal. 
shire, J. K.—For the model of a safety apparatus proposed by him. 
son, Ainslie, and Co.—For the only production of charcoal iron in England. 
n, W. H.—For interesting specimens showing the character of the granite of Lundy 
Frederick.—A collection of the mineral products of the district. {Is!and. 
J.—Fora modification in the jigging process, tending to introduce continous action. 
tins, W. H., and Co.—For utilising the waste products of Cornish mines and obtain- 
échre and umber therefrom. 
a, J. B.—For a set of models, suitable for instruction in schools, {bush Mine. 
a, T. B.—For his excellent workmansbip in constructing the model of the Holm- 
a, W. H.—For a neat and strong form of pit-frame, and simple application of safety 
fe, J.—For assay crocibles of excellent quality. (apparatus. 
Rev. R. 3,—For exhibition of the durable Devonian slate of the old quarries 
“7 {in numerous collieries in Lancashire. 
es, A.—For a model of Owen’s safety-cage, which from its simplicity is applied 
od Green Colliery Company—For specimens of a newly-discovered seam of Can- 
)Very.remarkable for its high yield of gas. 
~For application of mica to lettering and other purposes. 
m, Ellis —For convenience and efficiency, especially in cases of emergency. 
and Simpson—For good pig and wrought iron. 
i co 8.—For good manufacture of patent fuel from several varieties of coal. 
thai Co,—For exhibiting i: full height the Barnsley bed of coal, 9 ft. high. 
bill, W acted large examples of extensively-used grinding-stores. 
bine .—For collection illustrating the mineral products of Derbyshire and South 
"1 ~~ their applications, [brokeshire. 
ine Sections and specimens of the beds of excellent anthracite in Pem- 
siearoond traction, steam-engine, with four drums, especially adapted 
me Cory—For interesting specimens of coal and good illustrative section. 
tend Co n—For fine and large landing from coal measure flags. 
te .—For collection showing the character of the coprolites,and other phos- 
OMe = manures produced from them. 
a a noted good quality of coke made from Marley Hili coal. 
in introa pany—For fine block of coal raised from pits which have been fore- 
~w acing improvements, 
M a — manufacture of coke from anthracite smalls and dust. 
tage t ingenious attempt to avoid the use of springs in the construction of a 
é ; [duction of gas and oils. 
y—For a peculiar variety of Cannel, specially adapted for the pro- 
pany—For peculiar method of manufacturing patent fuel from washed 
ate, ' (white, of superior qaality. 
7G ring, and Co.—For specimens illustrating the manufacture of Paris 
Northumbrian o ae exhibition of good coke and Cannel, a rare production of 
For a complete Seen {only in a limited district. 
Lapton, ang ros fer ration of a part of the coal field which is fully developed 
th Local Quakes. ne in the development of an important branch of in- 
2.8. —For ieanen A collection of mineral productions of district. (dustry. 
d tubing fro employment of tools devised by him for the extraction of 
a Slate Com m above a bore hole near Yarm. 
I ro ia and smooth quality of their slate. {cent discovery. 
“ ~is vob ape a — very remarkable iron ore of re- 
I< — ned out the fine red granite of th ° 
™ i rau me pecimens of oxide of copper. 7 _—— 
. Committee—Fer tren & series of specimens illustrating copper smelting. 
td, Wood, and ao collection of the mineral products of their district. 
Thomas, and Co > or specimens of tin plate and iron. 
ines of Dean See or well-worked examples of the excellent coal measure 
bC, H— For his method of {is unscrewed from a safety-lamp. 
H.~For a convenio " _ ensuring the extinction of the light, when the gauze 
band Prico— For pron — orm of pump worked by the rope of the underground 
nufacture of good railway materials. [traction apparatus. 
[district of South Wales. 


J,and § 
Son—For a Superior polished granite vase. 
~—For interesting specimens illustrative of the anthracite 


0 Tron Company, 

sa tvies, W. E 

teseeis 1, A.—For — =| and instructive specimens from a remark- 
For fine an and illustrating the structure of the country. 

Band Qo, ma auatractive specimens of ores, running with the stratification, 

and ilastrat; ind instructive specimens of ores, running with the strati- 

6 ng the structure of the country. 

“prt ted complete and instructive series illustrating the dress- 
lta rot the exhibitions & new locality. frock crystal. 
int n of his very beautiful series of works of art in jade and 

me 


Coal Compan 
tl Fuel Com 
| coal, 


7 


of India by native iron-smelters, 


ALES ; * . 
Y~For calles eae For exhibition of interesting series of gold specti- 
“For his zeal 4 od. shed marbles from Argyle. {mens of the colony. 
: Cadman, 3 nding specimens of copper ore and copper. ‘ 
Amat Gime an interesting series of the rocks of the colony. 
or, . Mining Company—For very large specimens of gossany 
Rowe se Mining ¢ copper. 
een pany ny For & fine specimen of nearly pure red oxide of 
Ry“ ethibiting slabs on fine specimens of copper ore. 
aise Novel ¢ bs of slate from the quarries of Montara 
ining Company. feat in the treatment of copper ores. 
Adel, Prot, 3 a“ or @ collection of copper ores ana sumoc!ting products. 
: toa For teomen exhibition of a mass of meteoric iron of great size, 
Mining Committee. mens of auriferous vein, and of various minerals. 
inp pany—p or illustrative set of specimens. 
Don... hig or their instructive section. 
Baek rot eal —, of auriferous vein stone. 
gy, iting Company. exhibiting samples from their deep sinkings. 
" Sarthe et of hls eileen in sending a large quautity of auriferous 
> vein stone. 
Pay Mining a forwarding interesting sted ee 
Gog Naiae *ecimens ot Y—For zeal displayed in exhibiting samples from 
Biking, Company — pr, Sold in the matrix. [their deep sinkings. 
Vila Gag OF zeal displayed in exhibiting samples from their 
Maing Company. (their deep sinkings. 
—For zeal displayed in exhibiting samples from 


+~For an i - 
parts hstructive series of specimens of magnetic iron-sand em- | 


| Royal Saxon Gold Mining Company—For zeal displayed in exhibiting samples from 
their deep sinkings. {and tertiary rocks in the Cantabrian chain. 


Vignoles, C.—For the striking delineation on a large scale of the forms of the cretaceous | 


Whitelaw, J.—For well-constructed model of his apparatus for safety in case of the 
rope breaking. 


| WESTERN AusTRALIA; Shenton, A.—For a collection of fossils showing the existence of | 


| secondary age in Western Australia. 





One-Dressinc Macuinery.—The advantage of applying machinery | 

| as a substitute for hand labour in bringing ores into a marketable condition 
| being daily more appreciated, the machine invented by Mr. A Berarp, | 
of Paris, and exhibited in the main passage of the western annexe (Belgian | 
machinery department) by Messrs. Cart, Hator, and Co., has naturally | 
attracted the attention of many practical miners who have visited the Ex- | 

hibition, and, in accordance with the wishes of several of them, we shall 
endeavour to give a concise description of it., It would appear that for | 
some time past a coal-washing machine, by the same inventor, has been | 
in successful operation in Belgium, and, in consequence, he turned his at- | 
| tention to so modifying the machine that it should be applicable to the 
treatment of metallic ores. The ore, in moderate-sized pieces, is fed into | 

a hopper, and thence passes between a pair of powerful crushing-rollers, 
| falling, when crushed, into a receptacle at the bottom of the machine, where | 
‘an endless chain of buckets next takes it up and delivers it on to a jigging | 
| sieve, the fine ore passing through for further treatment, and that which | 
| 


| 


| has not been sufficiently crushed falling between a second pair of rollers, | 
| and thence returning to the bottom of the machine to be again taken up | 
' by the chain of buckets. ‘The portion of the ore which has passed through 
| the sieve is received in a cistern of water, and separated into two sizes. | 
The ore being separated by several similar operations into the various sizes, 
each parcel is passed on to the jigging-machines proper, or those which | 
separate them according to the specific gravity. Before the ore leaves the | 
machine it is separated into three classes according to size, and into five | 
laccording to specific gravity. The separation is complete, and an ex- | 
| tremely small amount of manual labour is required, and the machine is | 
| not likely to get out of repair. ‘Two men can treat 10 tons of ore per honr, | 
where the arrangements for supplying the stuff are good, and it is calcu- | 
| lated that the cost does not exceed from 5d. to 8d. per ton of ore treated. | 
| A prize medal has been awarded for the invention. 

Improved CrusuinG-MInt aNp OrE-SEPARATOR.—Near the extremity 
of the western passage of the western annexe Mr. Fauconnier, of Paris, 
| exhibits a machine which may be described as an improved Chilian mill, 
| with an ore-separator attached, and which would, doubtless, prove of great | 
| utility in places where it is requisite to crush a large quantity of mineral 
|cheaply. The rough ore is fed into a kind cf hopper, the bottom of which 
is a sieve; this hopper is affixed to one end of the revolving axle, whilst 
the opposite end carries the crashing-wheel; but to avoid running this 
wheel over the ore already crushed a third wheel (le ramasseur), composed 
of a series of scoops, is likewise provided, and continually gathers up the | 
stuff and throws it upon a conical sieve, near the central pillar of the ma- | 
|chine. That portion of the ore which has been sufficiently crushed passes | 
| through the sieve and is collected, whilst the large falls again beneath the | 
| crushing-wheel, the operation continuing until the whole has been reduced 
to the necessary degree of fineness. The inventor designates his machine | 
| the moulin & ramasseur, and, as will be seen from our description, the 
| crushing and sifting are performed at one operation. The central conical 
| sieve is easily renewed when necessary, and if the ore be very hard the dis- 
| tributing hopper may be removed, and a second crushing-wheel substituted. 
| ArGAND Sarety-Lamp ror Miners.—Safety-lamps are, of course, nu- | 
| merous in the mineral department. Waring’s (the only lamp in Class I. 
| which has received “‘ Honorable Mention” from the jurors), Jones and 
Charlton’s, and several other self-extinguishing lamps, which have been 
| from time to time described in the Mining Journal, being amongst those 
exhibited. We shall at present refer to two only. Dr. J. Gray’s (Glas- 
gow) lamp appears to be valuable only for its peculiarity, since for practical 

purposes we should think it is never at all 

likely to be used. It may be regarded as 

an imitation of the strap and cup some- 

times employed by street mountebanks 

round their head to catch a ball in; there 

can be no doubt, we think, that it was from 

this that the idea was taken. Dr. Gray 

provides a metal plate to fit upon the col- 

lier’s forehead, and from the centre of the 

plate there projects a rod some 6 or 8 in. 

long; to this a globe of wire gauze is fixed, 

with a swing lamp in the centre, hung on 

the ship’s lamp principle. As a contrast 

to this, we may allude to the lamp exhi- 

bited by Mr. C. E. Craw ey, of Grace- 

church-street, a lamp which has precisely 

the opposite features to Dr. Gray’s, being 

practically useful, and not vastly different 

in character from the ordinary Davy. In- 

stead of the ordinary burner, Mr. Crawley 

vi employs the Argand, the air requisite to 
| supply the inner side of the flame being 
admitted through double wize gauze; the 
wick is raised by simply turning a small 
} “ay male-screwed pin, which passes through a 
female screw, immediately connected with 
the wick-holder. It is found in practice 
: é that in using a wick of this description no 
may Whe snuffing is required, and that the light is at 
least six times as great as from the ordi- 

nary Davy. The lamp is’ quite as safe for 

- testing as the Davy, and incaseofa sudden 

‘and dangerous irruption of gas can be in- 

| stantly and safely extinguished. In burn- 

ing, the explosive gas seems absolutely to 

burn, and, unless much in excess, to in- 

crease the brilliancy of the light, so that in 

proportion as the pit becomes more unsafe, the temptation to open the lamp 
decreases, just the opposite being the case when the ordinary Davy is used. 
Another improvement which has been introduced in Mr. Crawley’s lamp is 
the insulated handle; the small ring is connected with the ordinary hand- 
ring by a short cylindrical piece of metal, each of the said rings passing 
through a distinct wooden socket therein. ‘Thesé lamps are made entirely 
by machinery, so as to secure perfect accuracy in the fitting of the several 





| 
} 
| 
| 








| parts, which are very simple, and are so constructed that any part, if acci- 
dentally damaged or lost, can be at once replaced without trouble, and at a 
small cost. ‘Theseveral parts of the lamps are put together with bayonet- 
joints, the whole of which are kept tight by half a turn of a screw, which 
is not removable from the lock, and cannot, therefore, be lost, as is fre- 
quently the case with the ordinary safety-lamp lock. By an additional 
improvement, just patented, Mr, Crawley has succeeded in providing that 
the lamp cannot be opened until the light is extinguished. 

Tue FLroop-Pumpe.—In close proximity to the potter's wheel, in the 
western passage of the western annexe, will be found a very practical-look- 
ing model, in plain zine or galvanised iron, of the so-called ** Flood Pump,”’’ 
invented and exhibited by Mr. R. A. Gopwin, of Lambeth, and of which 
honourable mention has been made by the jurors. The pump is double- 
acting, extremely simple in constraction, and very effective; the quantity 
of water raised is very large, and the amount of friction unusually small. 
The top of the supply-pipe opens into a chamber, which may be described 
as a rectangular trough, with acylinder forming the cover. There are 


| four valves all opening outwards, two on each side of the supply-pipe, and 


between the first and second and third and fourth valves a connection 
is made with the cylinder, within which there is, of course, a suitable 
piston, to which motion is given by a wheel and crank in the usual way. 
The action of the pump will be at once understood; in whichever direction 
the piston may be moving, it is always drawing water from an ingress 
valve, and expelling it from an egress valve, a continuous and powerful 
current being the result. ‘The pump could be constructed of any size, and 
we opine that a machine of this construction, with cylinder 1 foot in dia- 
meter, and water-chamber equal in capacity thereto, would be as efficient 
a contractors’ pump as could be desired. It will be seen that from the 
position of the valves choking is impossible, as a piece of wood or other 
rubbish which could pass up the supply-pipe would find a ready means of 
exit through the valves. But this is notall; the piston and cylinder being 
above the water-chamber, any grit or other matter which may be brought 
up with the water would assuredly be washed away at the reversal of stroke. 

Tue Carirornia Force-Pumr.—In the United States machinery de- 
partment, in the south-eastern Court, is an extremely powerful force- 
pump, invented by Mr. Tomas Hanssrow. ‘The pump is double-act- 
ing, and the whole of the valves can be got at whenever necessary without 
removing a single bolt or nut. Owing to the manner in which the motion 
is communicated to the piston, very little power is required to work it ; 
whilst from the circumstance of the valves being always under the water, 
and the pump properly primed, dry valves and leakage are alike impos- 
sible. The mode of communicating the motion to the piston is worthy of 
particular attention. Two handles can be affixed, and upon their being 
put in motion, a rocking lever is caused to move a horizontal bar placed 
beneath the cylinder; to one end of this bar an arm is affixed, and con- 
nected with the piston-rod. Friction appears to be in every part reduced 
to the minimum, and there can be no doubt that the principle is well 
adapted for marine and domestic purposes, and for the construction of fire 
and garden engines of any power. ‘The invention is at present being ex- 
tensively developed in the United States, and it is proposed either to sell 
the English patent, or to grant licenses in this country. ‘The pump exhi- 
bited is substantially made, and there are no parts which can get out of 
order except by hard and long-continued wear. 

IMPROVEMENTS IN TusuLAR SteaAm-Borters.—During the past few 
years a new style of boiler tube has been extensively introduced in Paris 
and other parts of France, and has given great satisfaction, owing to the 
facilities offered for the removal of the tubes without cutting or injuring 
them, and for preventing the leakage through the joints at thejunction ofthe 
tubes with the boiler-plates. The invention is known as Barré’s system, 
and specimens of its application are now exhibited in the western aunexe 
(French Department) by Messrs. FonrarnemoreAu and Gitper. The 
wrought metal tube is placed in position, and then fixed by the insertion 
within it of a cast metal socket, which holds the whole firmly together. 
When it is required to remove the tubes, either for cleaning or to replace 
them with others, the socket can be at once removed, and the tube changed. 
From the results obtained in the factories where the invention has been 
adopted it appears that the saving of the wear and tear of the tubes is not 
the only recommendation of the improved system, considerable economy 
being also effected in the consumption of fuel. The specimen of the tubes 
will be found in the western passage of the annexe, a little south of the 
Belgian sewing-machines; and as we understand that the cost of the new 
tube is about the same as that of the old ones, they will doubtless be ap- 
preciated in this country. 

Steam Vatves.—In the western annexe, in immediate proximity to 
Armstrong’s crane, is a case of gas and steam-valves, high-pressure ball- 
cocks, &c., of excellent workmanship, exhibited by Mr. J. Beck, of Great 
Suffolk-street, Southwark. Not asingle article is exhibited which will not 
bear the closest inspection, and call forth the admiration of all who examine 
them; but the greatest novelty is, doubtless, the patent self-closing valve 
and water-waste preventer, which Mr. Beck has invented. It is extremely 
simple and compact, and offers the greatest facility for a constant supply 
of water with the greatest economy. The jurors have awarded Mr. J. 

3eck with an honourable mention, but we have not the least hesitation in 

stating that the workmanship of the articles in Mr. Beck’s case is fully 
equal to that in any machine which has been rewarded for good work. The 
self-closing valve is constructed upon an entirely new principle, and the 
working parts are free from complication, and not liable to get out of order. 
The invention is described as particularly applicable to small houses, both 
in a sanitary and economic point of view, the use of butts, cisterns, ball- 
cocks, and waste-pipes being done away with, and the water being always 
kept in the purest possible state. 

ImproVeD TusuLar Fivters.—Although we are not certain as to the 
precise composition of mineralised wool powder, we can safely state that 
Mr. de Buffon’s tubular filter, exhibited by Messrs. Fonrarnemoreau and 
GiBeg, and described as being made with this material, is as effective as 
any in the building. This mineralised wool powder is pressed mechani- 
cally in the space between an external metallic tube, or casing, and an in- 
ternal perforated galvanised iron cylinder. The water from the main is 
conducted by means of a connecting-pipe into the external casing, and 
passes through the wool powder into the inner cylinder, by which it is 
purified instantaneously, and it is drawn out in a fit state by a tap fixed 
at its lower extremity. The filter is equally applicable to the purification 
of water, whether the supply be derived from the main, from a suction- 
pump, or from an ordinary reservoir; in the latter case, the application of 
the syphon principle appears to be most advantageous. By the use of this 
filter the whole of the salts held in a state of solution are disengaged, and 
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the water thus purified and employed to generate steam does not form 
incrustations, which increase so greatly the consumption of fuel, and cause 
those dreadful explosions of daily occurrence. One of the principal ad- 
vantages of this system, and which distinguishes it from all others hitherto 
known, is the facility with which the filter is cleansed. This operation is 
executed in a few minutes without taking down any part, and without any 
expense whatever. It suffices to apply a counter current, by which the 
water is forced to pass from the internal cylinder through the wool powder 
in the outer casing. The course of the water being reversed, the delivery 
takes place as usual, 


Fire-Bricks anp Rerractory Goops.—In the portion of the western 
annexe devoted to the machinery from Belgium, near the extremity of, the 
eastern passage, will be found a comparatively large space allotted to 
Mrs. Deruisseaux, of Baudour, near Mons. This lady, although dis- 
playing a less extensive assortment than some other exhibitors, has sent ar- 
ticles with not less merit—perhaps the most attractive fire-clay article in 
the Exhibition being her large furnace vault; it is about 8 feet in depth, 
and some 6 feet wide, and is in every respect perfect. The jurors have 
awarded a prize medal for this collection, and we may unhesitatingly state 
that, whatever questions may arise as to the impartiality of the awards, no 
one will doubt Mrs. Defuisseaux’s claims, the manufactures she exhibits 
being of the highest possible class. Mrs. Defuisseaux has long enjoyed 
a high reputation as a manufacturer of refractory goods, and the speci- 
mens which the jurors haye pronounced worthy of a reward for excellence 
of workmanship and cheapness cannot fail to secure an even more than 
ordinary sale of them. 


Maaevetic Iron Ore.—In the Algerian department, to the south-east 
of the French Court, Mr. Taanor, of Paris, exhibits some fine specimens 
from a valuable stratum of magnetic iron ore which exists in the province 
of Constantine, and is brought to the littoral, near the town of Bona, bya 
railway 20 miles in length. The strata are ot the greatest regularity, and 
upon careful analysis found to contain—Peroxide of iron, 65°6; protoxide 
of iron, 29°4; carbonate of lime, 0°2; carbonate of magnesia, 2°2; silica, 0°2; 
alumina, 0°6; and water, 1'8=100. In the furnace 68 per cent. of metallic 
irom may be relied upon, and the price at the place of shipment 12s. per ton. 
Ores may be procured by those desirous of testing them at the house of the 
Sisters of Charity, at Brompton. 





Raitways 1n Srarn.—In the department devoted to civil engineering 
Mr, Cuares Vicnores, F.R.S., exhibits a large and beautifully executed 
model, 20 ft. long and 12 ft. wide, designed by himself, of the passage of 
the Tudela and Bilboa Railway across the Cantabrian Pyrenees. The 
extent of railway on the model is 36 miles, and inciades the windings along the skirts 
of the mountains, The features of the Pyrenean chain have been delineated trom trian- 
gulations, measurements, spirit levelling, contouring, and barometrical observations ; 
and the topographical, geological, and engineering details are duly shown over nearly 
220 square miles. The railway in question is the first which has actually effected the 
passage of cither of the two greatest mountain ranges in Europe. The outlines of the 
model were built up by Mr. Salter, of Hammersmith, known for many years as one of 
the first modeliers in the United Kingdom for works of engineering. The details were 
worked up by Messrs. Mathews and Bennison, the district engineers of that part of the 
railway, assisted by Mr. Croudace, one of the assistant engineers. The model was coloured 
by Mr. Skelton, a known and distinguished English artist, who visited the localities for 
the express purpose of studying the characteristic features and appearance of the Can- 
tabrian Pyrenees. The model will be found particularly interesting to the geologist, 
owing to the fidelity with which the broken surface of this mountain district is deline- 
ated, enabling him to observe some of the grandest effects of those sublime convulsions 
of the globe which have upheaved the strata from their normal horizontal beds thus 
brought forcibly before his eye, on a larger scale, and over a greater area, than has hitherto 
been accomplished; and should he wish to follow the details of the ground, the means 
of doing so are abundantly before him, The geological character of the country is almost 
exclusively that known as the carboniferous limestone, the coal lying at unknown 
depths. The contortions of the strata are wonderful, and the rocks are so shaken as 
rarely to afford good building materials. Immediately south of the Techas Pass, and 
nearly along the line from east about the village of Nanclares, on the Zadorra River, to 
the salimas, or salt works, of Anaua, and the hamlet of Espejo, in the west, the charac- 
ter of the strata changes. First, we find conglomerate or plum-pudding stone along a 
narrow belt, and then gradually appears the Jura limestone, extending to the left bank 
ofthe Ebro. It is only so far as the model extends that the geology has been much exa- 
mined; but the whole of that part of Spain offers a rich harvest, attainable by careful 
study. The model reflects the highest credit upon all concerned in its production, 

Sarery Cuanpevrers.—The curious circumstance that no medal what- 
ever has been awarded for any invention calculated to ensure increased 
safety to human life will at once explain many otherwise mysterious selec- 
tions and omissions observable in perusing the awards of the jurors, On 
the extreme east of the court devoted to the exhibition of hardware manufactures will 
be found an elegant chandelier (in the construction of which several improvements en- 
tirely unthought of at the period of the previous Exhibition, improvements whose prac- 
tical utility has been acknowledged by their general adoption by the public), exhibited 
by Mr. ht. H. Huones, of the Atlas Works, Hatton-garden. The chandelierin question is 
of first-rate work manship, and affords complete preventives for two distinct classes of acci- 
dent—firstly, those arising from the breakage of the chains ; and, secondly, those resulting 
from escape of gas. Asa substitute for the ordinary plumb-bob balance weights, Mr. 
Hughes provides a single handsome coronet, encircling the hydraulic tube, the whole of 
the chains being thus connected with a single balance weight; the natural consequence 
is, that so long as a single chain remains perfect the body of the chandelier cannot de- 
scend, Of course, it will be admitted that it is extremely unlikely that more than one 
chain would be broken before the accident would be discovered and remedied, yet pro- 
vision is made to admit of the whole of the chains being suddenly ruptured without pro- 
ducing accident. By the introduction of a conical valve and stop at the bottom of the 
hydraulic chamber the chandelier would be at once caught, and the escape of gas pre- 
vented, The second safety contrivance consists in the application of a small organ-pipe, 
or whistle, at the top of the hydraulic chamber, in such a way that whilst their is suffi- 
cient water to prevent danger the whistle is inactive, but immediately the danger point 
is approached the alarm is sounded, and cannot be checked until the cause of danger is 
removed. The chandelier and safety contrivances are well worthy of inspection, and as 
an instance of the extent to which the improvement is appreciated, it may be stated that 
it is applied in the council chamber of the Society of Arts, and that Mr. Sandford, the 
chief secretary of the International Exhibition, has himself adopted it. 

Tue CommerctaL Printing Macuine.—lIn the western annexe a new 
machine has been placed during the past week for printing cards, hand- 
bills, or circulars of any size up to foolscap, at the rate of from 1000 to 1500 
per hour. The machine is exhibited by Messrs, J. and R. M. Woon, of 
West Smithfield, and will be found at the southern end of the eastern passage; it is com- 
pact and simple, and is worked with ease and rapidity by a single person, who need not 
be an experienced workman, and the making ready occupies considerably less time than 
on the ordinary hand-press: it may be worked by steam-power or treadle. It is self- 
inking, the colour being capable of such accurate regulation that it will not vary the 
whole day. It is a platten, and therefore does not injure the type; and as it runs on 
bearers, it is steadier than even the hand-press. The price of the press is low, and it is 
well deserving of inspection. 


Percussion-Car Hoiper.—In the Ordnance Department an extremely 
simple and effective little instrument, intended for military and sporting 
purposes, is exhibited, which will, doubtless, come into very general use 
as soon as its existence is thoroughly known. The invention of the per- 
cussion cap-holder is due to Mr, Boccivs, and large numbers have already been manu- 
factured by Mr. Tituey, of Kirby-street, Hatton-garden. The instrument is somewhat 
in the form of a spectacle-case, one end of which is tapered, so that room only is left for 
one cap at a time to pass out through the orifice. By the use of the holder the neces- 
sity to feel for a cap is removed, and the soldier or sportsman is prepared to fire much 
quicker than usual, even in the coldest weather or climate, loss of caps in the field being 
almost impossible. There are no internal springs, and when once the caps are placed in 
the case there is no clogging, and one cap is always ready to be placed upon the nipple. 
The holder for the regulation flange-cap, although small, and weighing but 2 ozs., will 
contain 30 caps easily, whilst those for sporting purposes will hold from 65 to 150; and 
as the price is but 1s, 6d. for the military, and 2s. 6d. for the sportsman’s holder, they 
cannot fail to find an extensive market. 











motion of the valve and the amount of steam admitted tothe cylinder. If preferred, 
the steam may be admitted to the lower side of the piston, the other portion of the details 
being arranged in accordance therewith, and in lieu of using a vertical cylinder as de- 
scribed, it may be arranged horizontally, and be connected with the beams by means of 
a bell crank lever, or other equivalent mechanical contrivance. The cylinder is also 
proposed te be arranged immediately over the bore, and the boring-rods to pass up 
through a hollow piston-rod. The position of the cylinder may also be varied by placing 
it between the fulcrum of the rocking lever or beam, and its free extremity to which 
the boring-rods are attached, the cylinder being piaced either above or below the rock- 
ing lever, as may be most convenient, A lofty tripod is arranged over the apparatus, 
which carries at the upper part slotted bracket pieces, for the purpose of suspending the 
boring-rods in lengths. The rods are hauled up by means of a clip or catch, which is 
brought over the slot in the bracket, and they remain suspended ; the hook attached to 
the winding-chain slides down the rods in readiness to be attached to another length. 
In this way considerable time is saved in raising long lengths of boring-rods. 








NORTH OF ENGLAND INSTITUTE or MINING ENGINEERS. 

A meeting of the members of this Institute took place at their rooms, 
Neville Hall, Newcastle-on-Tyne, on July 17. 

Consumption or Coat Smoxe.—Mr, O’ReGAn, who was introduced 
by Mr. Matthias Dunn, Inspector of Coal Mines, explained to those pre- 
sent his system for the prevention, by combustion, of the smoke of coal. 
It is effected by the admission of a certain quantity of heated air, which 
is thrown upon the ignited coal, and which affords the oxygen for the 
combustion of the gaseous products given out by the coal when in the 
furnace. Mr. O’Regan stated that boilers fitted up with his apparatus, 
and at small expense, were successfully at work at Ryehope Colliery. 

The Preswwenr said the meeting were much obliged to Mr. O’Regan 
for his explanations. The most advisable course would be for members 
interested in the successful employment of this method of consuming coal 
smoke to visit Kyehope Colliery, and see it in action. 


Causes or Borter Exprostons.—The discussion of Mr. S. 8. Crone’s 
paper “ On Boiler Explosions” was then opened by 

Mr. Crone, who drew the attention of those present to the necessity of 
strictly attending to the purity of the water employed. An impure water 
was calculated to injure the plates, as well as, from the sediment deposited, 
to interfere with the economical and safe working of the boiler. 

Mr. J. J. Arxinson, Inspector of Coal Mines, thought it very difficult 
to account for many of the explosions of steam-boilers which had come 
under his notice. In many cases there was undoubted evidence of a suffi- 
ciency of water. He had observed a fact, which may possibly turn out of 
great importance as a guide for the direction of future investigations; 
which was, that explosions very frequently happened after the engine had 
been for some time at rest. It might be that, at some period remote from 
the oceurrence of the explosion, there had been a deficiency of water, and 
from over-heating and unequal expansion, the boiler might receive serious 
damage, and be unable to bear the ordinary strain. ‘This would cause it 
to give way on the first occasion of being again subjected to that strain. 

Mr. Marruias Dunn advocated the use of two fire-places when long 
boilers are used. 

Mr. Curnusert BerKLey gave some interesting particulars relative 
to an explosion of a boiler at Burnopfield. He stated that the sediment 
was formed with extreme rapidity; and that, having been analysed by 
Messrs. Richardson and Browell, it was found to consist of substances 
which were extremely bad conductcrs of heat. From this it was inferred 
that such portions of the boiler as were coated with this non-conducting 
deposit must be very likely to become overheated, and thus deteriorated. 


Tue Anniversary Meetinc.—Before the meeting broke up the Pre- 
SIDENT brought before them the recommendations of the Council as to the 
business of the anniversary meeting, on Thursday, Aug. 7. 

These recommendations were unanimously adopted and confirmed by 
those present. Their substance was, that the paper read at Birmingham, 
in July, 1861, and now published as Volume X. of the Society’s Transac- 
tions, should be discussed at the meeting on Aug. 7; and that this, with 
the ordinary routine business, should constitute that of the aniversary meet- 
ing. To give ample time for the discussion, it was resolved that the hour 
of meeting should be ten o’clock, aud that the members should dine to- 
gether at six p.m. It was also arranged that facilities should be afforded 
to such members as might wish to visit any of the collieries of the vicinity, 
or other establishments of interest, on the day following. 


The following is an abstract of the paper read before the members of 
the Institute of Mining Enginecrs by Mr. Streruen 8S. Crone, M.E., of the 
Killingworth and Seaton Burn Collieries, ‘‘ On Steam-BoilerExplosions:” 


The serious and disasterous consequences usually resulting from steam-boiler explo- 
sions were of such an important nature as to require the closest investigation, as under 
the most favourable circumstances they are generally surrounded with difficulties, and 
attended with results which in the present state of our knowledge of the subject seemed 
difficult to account for in a clear, practical, and satisfactory manner. He proposed giving 
a minute descriptive account of the accident, as a record of facts, to aid those interested 
in the investigation of those, to say the least, mysterious occurrences, which ever ought 
to be carefully enquired into, and their attendant consequences, to endeavour, as far as 
possible, to arrive at the true source of the accident. 

The boiler which exploded (No. 4,at Seaton Barn) was 32 ft. long, 6 ft. 8 in. diameter, 
working at a pressure of 35 lbs. to the square inch, being one of six large cylindrical 
boilers, varying from 32 to 35 ft. long, coupled together with 8-in. steam-pipes. There 
were two ranges of feed-pipes, two safety-valves, two floats, one of which was an alarm 
whistle float. The boiler mountings were constantly examined, and kept in proper 
working order, everything calculated to guard against accident. The boilers were also 
attended to by steady, experienced men; but, from some unexplained cause, the plates 
of the bollers would seem to have been over-heated, and the explosion followed, with a 
fearful amount of violence—the boiler mounting about 120 ft. straight up into the air, 
and dividing into three portions, the main portion falling 97 yards to the east, a huge 
sheet, rent and ruptured in a most extraordinary manner, the fire end being reversed 
from its original position, evidencing an extra amount of force at that end, as the boiler 
must have turned round in its flight after leaving the boiler seat. The second portion 
went more northward; and the third, a part of the fire end, went in an opposite direc- 
tion to a distance of 76 yards, giving strong indications of having been ruptured with 
great violence. Sketches of these portions were laid before the Institute. The boiler 
seats were shattered, blown down to the foundation, and as completely destroyed as 
if a mine of gunpowder had been sprung beneath them, and the boilers thrown about 
in various directions, the outside one turned bottom upwards. The boiler had only been 
at work one day before it exploded, after having a thorough examination, repair, and 
cleaning. The safety-valves, and other boiler mountings, had been stripped, cleaned, 
oiled, and everything done to make them efficient. The boiler was quite tight, and no 
leakage visible. 

It was doubtful, from some unexplained cause, that the boiler had been deficient of water. 
The consequences might be something like the following :—The firing going on as usual, 
the upper portion of the boiler would become over-heated, especially from the edge of 
the water to the top of the flue; the tenacity of the plates would be weakened as their 
temperature increased above 550°, and the liability to rupture greatly augmented by 
the unequal straining of the iron consequent upon the temperature of one portion of the 
boiler being so different and variable from other portions; the steam and water would 
become surcharged with heat to a considerable degree above that indicated by the pres- 
sure of the steam,—thus storing up power, whilst the plates were decreasing in strength, 
until some disturbing influence suddenly reduced the pressure of th: steam from the 
surface of the highly-heated water, which may arise from the sudden opening of a 
safety-valve, or exhaustion caused by the opening of the steam stop-valve; if standing, 
or starting the engine, or in cases similar to this, where a number of boilers are con- 
nected, such, perhaps, not supplying a uniform quantity of steam; by a sudden draught 
of steam to the engines working; or, finally, by the gradually weakening plates of the 
boiler at last giving way, and splitting open at a weak joint. 

Upon examination after the explosion, no part of the plates measured less than 3 in. 
thick, but from the exposure of the rivets and fractured seams it was evident the boiler 
had been originally of defective construction. The rivet holes were not opposite each 
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held at the hole, a long flash of flame issued out four times = deg 
the boiler, where it was soon consumed. No doubt a portion’ of th ally retreig 
composed, the hydrogen liberated, and the oxygen fixed with thetron nt te ing 
get largely mixed with atmospheric air through the rivet holes te 
were loose and burnt, thus forming a weak explosive compcand. ont 
came in contact with the flame of the lamp. This boiler Was qui — 
an old or weak one it might have given way and exploded, Quite new ; ad it 
Mr. Crone then explained the boiler fittings now in use at Seato: 
blow-off pipe was particularly described. A pipe about 2 in iam ley, 
the top of the boiler in a diagonal direction, within the boller, tn ”,™ Ma 
the-end of the fire-bars. A small round hole was bored in tha 2 Mtl. 
lowest working line of the water in the boiler. The pipe outelds he titan 
down into the fire-hole, in which was placed a cock, easily accessibis 
this cock required to be turned frequently, at short intervals—ga pak 
when turned, the water and mud were blown out from the bottom. hy tend 
ing the water towards the small hole at the top, made a whirlpoo| wean 
skum from the boiler, and blew it outabove. Should the water be dels hich dove 
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It was reasonable to anticipate that boiler explosions might, at least 
number, by the boilers being well constructed, and of good materials ; the = 
pressure regulated to suit the nature and character of the boiler, and rede 
get deteriorated by age and wear; boilers carefully used, cleaned,” ae 
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such a form as effectually to perform what they are destined to do alo 
short periods—every hour, or less; the feed-water regulated by careful and 
men ; safety-valves closely examined, and firing regulated to requirements ¢ Y 
These arrangements carefully attended to, may at least ensure Comparative sie 





Discovery or A New Principe in Naturat Law.—Srye) 
SUPERSEDED IN Mininc Orgrations.—Mr. George Rydell, ¢ 
street, Holborn, has invented and patented an apparatus which, if my 
fully developed will, at least for mining purposes, entirely superseie 
engines, and all other machines hitherto used for the production of motine 
The inventor very justly remarks that “it is no easy matter to persuade men tp 
nis@ at the outset-that which from the remotes ages has been considered imprae 
if not impossible; and hence, when an important discovery is made, it {s desirable 
it should be so explained as that no doubt can be raised against its utility inthe 
of those who are competent to judgeof it ina scientific manner; and having dis 
a wonderful mechanical appliance, it not his intention to enter into an elaborate 
scription of its formation, but he will content himself by giving a few abstr 
concerning its capabilities, which he has no hesitation in affirming can be realise, 
in a way never before known, although sought after centuries ago, He does me 
unto himself the credit cf being an inventive genius, but is in a position to de 
the world that he has found out a mode of raising water from an unlimited depth ¢ 
unlimited height, without being in the least dependent upon steam-power; and be 
scarcely add, that to talk of performing such an act{has been hitherto treated with 
rision, and scouted at as a libel upon the laws of Nature; and it is, and ever ba 
universally held that no pump could raise water higher than 33 feet, or there 
This being regarded as the Alpha and Omega of the natural law, engineers have al 
been satisfied to resort to steam agency in order to Jift water below or abovethe 
when the height or depth has exceeded the limits of atmospheric pressure, and no 
has yet appeared to upset the fallacy.” Mr. Rydell considers that the time bu 
drrived when it must share the fate of less ancient misconceptions. Speaking of 
ing water from mines, however deep, he says—* The apparatus would cause the 
to ascend to the surface independently of steam-power, no matter what the quu 
might be; and when it is considered how vast an extent of labour, fuel, machinery, 
is annually incurred inthe working of mines, the importance of my new principle 
at once impress itself upon those who are interested in the mineral wealth of 
country. Some of our richest minesare constantly flooded with water, and how to 
them has been a knotty question for a considerable length of time, and property of 
value of many millions sterling is laying dormant for want of a process by whid 
water in which it is submerged can be drawn away. Various methods have 

adopted, but, even if successful (which they seldom are), have involved an ow 
which the paucity of the dividends tells too plain a tale; and he can redace the 
pense to a comparative trifle, and accomplish an effectual—in fact, complete—outt 
the inundating waters, and catastrophes arising from the breakages of huge a 
beams, and other mechanical causes, will be averted, there being no attendant ris 
any kind.” The enormous power which Mr. Rydell proposes to secure by his ma 
lous system of setting natural laws at defiance may be judged of from the fact th 
asserts that, although the Great Eastern has a steam-power of 3000 horses, be can 
only propel this monster vessel over the Atlantic at the speed it now travels by § 
agency, but, from cisterns of cold water, he can obtain even a greater power thant 
possesses, without using any coal for navigation purposes, thereby leaving the 12," 
space open for additional cargo. It would be positive extravagance to consume cs 
steam-engine purposes, when a still cistern of cold water would answer as well, 
enabling the vessel te leave port at a moment's notice, if necessary.” 





Borina Macuines.—Some improvements in machines for boring 
in rocks have just been patented by Mr. Treeby, of W areeery 
Villas, and, as the subject is one of much importance, itis hoped r 
invention will receive that attention which its merits entitle it a 
or boring tool is fastened to a striking-rod, which rod moves in iron == ‘asi 
On this striking-rod there is fastened a serrated disc, or face rachet, tal 
likewise attached, which gives the blow to the boring tool. The boring a 
drawn by a cam working on a spindle; the cam rotating strikes against aed 
disc ; on the striking-rod pressing the spring back as $)on as the cam vr oa 
the striking-rod is instantly released, and the blow is given by means it, sot 
fore named. The cam, on passing the serrated disc back, slightly thea a 
tool does not strike the rock in the same place. Thespindles that ee ; 
are set in motion by gear work, driven by any suitable means. peege o s 
rods can be worked at one time from one engine or machine. Any 0 ing bow 
can be held back by a catch, at the will of the workman. wees given 
required, the whole of tie striking-rods are held back, anda eer Boo naa 
striking-rods that hold the boring tool. On each striking-rod & motion the 
which is loose when a striking motion is required, but when ee a! ‘nomber d 
is made fast. to the striking rod. ‘The cog-wheel is so geared t poe . 
may rotate in boring through slate or soft rock, or part of the 4 s fixed on a of 
others have the jumping motion. The iron framing before —= feelity. 
so constructed that the drills may be moved in any direction w his for 

Improvep Biast-FURNACES.—As an improvement uP tote 
patented in 1860, Mr. Joseph Bonne, of Paris, abe eet effective 
tain modifications, which he finds renders them — ‘Lous 
gives the furnace an elevation of about 27 feet, and cso 8 ee ast be HE 
than at present, the size of the cast-iron plates forming the ~ ¢ {ton east tron 
to have a thicker covering of bricks ; itis also preferable to ne to work if require! 
in place of stone pilasters. A forepart of the hearth is ~, gas jets ot pipes 
the ore funnel and counter-funnel are done away with, an rates forming the t?4 
ranged in the counter, or stone cap, of the furnace. The Prvelght alone " 
throat for compressing the gases are suppressed, the counter 
them into the lime kiln. i0 
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other, and had been picked or cut out into an oval form, and forcibly drawn together by 
means of drifts or pins, to get the rivets entered and driven up, irrespective of their 
being at right angles to the direct strain upon the joints. Theimmoderate use of drifts 
or pins, as well as excessive caulking, was a clumsy, injurious remedy to defective 
workmanship in the construction of boilers, and could not be too much censured. The 
forcible unequal strain and compression by those applications, as having all the effect of 
a wedge driven in, must cause lasting injury and constitutional weakness; the plates 
being injured near the edge, where they are least capable of resistance, and most likely 
to give way, and where, perhaps, they may be laminated and faulty by being pared or 
slabbed too near the edge. The effect of this is often seen by the plate cracking from 
the rivet holes, and fractures proceeding along the line of rivets for considerable dis- 
tances, thus greatly augmenting the danger of accidents to boilers. This objectionable 
method had, no doubt, injured the plate, resulting in a Joint of very questionable strength, 

Referring to the interesting experiments which have been tried as to the effect pro- 
duced on water thrown upon red-hot plates taking the spheroidal form, the temperature 
of maximum vaporisation for iron has been variously stated from 300° to 350°, and the 
temperature for perfect repulsion of drops of water about 400°, at which temperature 
the water does not wet the metal under at pheric p » but the spheroi- 
dal form, or small spheres, enveloped in a thin coating of steam, having the power of 
reflecting the heat, and preventing immediate contact with the iron ; the water in this 
form rolling about, with its elastic coating, evaporating very slowly, and not flashing 
into highly elastic steam, as might be assumed would be the case. But it must be re- 
membered these experiments have generally been tried under simple atmospheric pres- 
sure. It is most remarkable these spheroids never reach a temperature of more than 
205°. I think it may be doubtful whether inside a steam-boiler, heated to redness, this 
effect would be produced upon any large body of water at a high degree of temperature, 
and under the pressure of several atmospheres, as it may be assumed the pressure of the 


Borne anp WinpinoG Apparatus.—An invention, which relates to the 
arrangement and construction of machinery for facilitating the operation 
of boring, and also for winding the bore-rods and the pump, used for clean- 
ing the bore, has just been invented by Mr. A. Barclay, of Kilmarnock. 
Under one modification a portable or locomotive engine is used for the pur- 
pose. Qn the upper part of the boiler shell are arranged two horizontal 
cylinders, the piston-rods of which work in the direction of the front of the engine, and 
give motion to a horizontal shaft, on which is fitted a winding barrel. On this shaft is 
keyed a pinion, which drives a spur-wheel, carried on a second shaft, and also fitted with 
a winding barrel. On the barrel of the first shaft is wound the wire-rope for lowering 
and raising the pump or cleaner, and on the second barrel the chain for lifting the boring- 
rods is wound. In front of the horizontal steam-cylinders, or in any other convenient 
position, is fitted a vertical cylinder, with an ordinary slide-valve chest at the back part. 
The spindle of the slide-valve extends upwards some distance above the stuffing-box, 
and this portion of the spindle is screwed. Twonuts, with internal screws corresponding 
to the spindle, are fitted thereon ; these nuts form the bosses of a pair of hand-wheels, 
by means of which they are readily shifted up or down the spindle, Between the nuts 
a loose collar traverses up and down the valve spindle, the extent of its traverse being 
regulated by the position of the nuts above and below it. This collar forms the central 
part of a cross-head, the extremities of which are connected by links to another cross-head 
above. The upper cross-head is connected to the end of the rocking lever which actuates 
the boring rods, and this lever is also connected to the piston-rod of the vertical cylin- 
der, from whence it derives its motion. In lieu of this arrangement, other modifications 
of valve gearing, as used in steam-hammers, may be used for the purpose. The steam 
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is admitted to the upper side of the piston only, the lower part of the cylinder having 
an aperture communicating with the atmosphere. The steam, upon being admitted to 
the cylinder, depresses the piston, and so raises the front end of the rocking lever and 
the boring-rods. The descent of the rods and boring tool is regulated by controlling the 
escape of the steam from the cylinder: this is done by means of a cock fitted in the ex- 
haust pipe. By keeping this cock closed the boring-rods remain suspended, and the force 
with which the tool is caused to descend is regulated with the utmost nicety by simply 
turning the cock so as to allow the steam to escape with more or less rapidity. The ar- 
rangement of this part of the machinery may be varied by using counter- weights for re- 
gulating the escape of the steam, instead of a cock in the exhaust pipe, whilst the ar- 
rangement of the traversing nuts on the valve spindle serves to regulate the extent o, 





steam in the boiler would overcome the reflecting power of the spheroid when near the 
plates, against which it might be dashed, and thus cause the sudden production of a 
large quantity of steam u any disturbing influence putting the steam in motion,such 
as the opening of valves, &c., or even sharp heavy firing, causing the water to rise toa 
higher level than at the time the plates were heated. Whether this is the case with 
red-hot plates or not, it is certain that plates at a lower temperature, about 300°, which 
gradation must, of course, exist before the plates are red hot, are capable of producing 
steam in a most rapid manner, upon water being brought in contact with them, and thus 
cause the most serious consequences. 
The result of boiler explosions generally indicated the exertion of such force and vio- 
ence as to have encouraged the supposition that they must have been caused by some 
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GN MINING AND METALLURGY. 


; notice in the situation of the Licge market for pig. 
ges 20 (aa eat activity in all the works, and it is this favour- 
ol = which gives firmness to the markets of the Belgian 
of things W4! ted at 81. 4s. to 31. 6s. per ton at Charleroi, and 
on, according tonumbers. The position of the French 
Haute-Marne district ; in consequence of the multi- 
rawn to some extent 7 pe pny 4 oma 
f reducing the price of fine pig from 5/. 8s. to 5/. 4s. 
easelves under the nece xed fabrication having ded, and the 
s. peste ‘ood quality, it is probable that this species of manufacture will 
veg been found 0 ~ riment. The colliery of Carnitres-Sud (Belgium) has just 
gginued in the ae 1100 ft., a vein of coal hitherto unknown in the basin of the 
sia depth of @ ickness of 20 in.,and the coal is stated to be of excellent quality. 


m The vein has @ th » - a2 
indicated last week, transactions in copper have es more ac- 
es Paris, Chilian, after having been dealt in at 88/., having been 
ay . but in presence of the pretensions of holders, buyers 
1119 900, perton; but in p ; 1 
' k. Lake has been held at Paris at 997. to 100/., and stocks 
bed back. haustion; rolled has closed firm at 1047, A parcel of Lake Su- 
pen eee hy ny found & purchaser at Havre at 100/. per ton. Prices con- 
ee ees, but the demand is without importance ; at Cologne, Berlin, and 
fm at —, firm, and without change. A small rise in the price of tin has 
ces have dam ; at Amsterdam, on the other hand, Banca remained inanimate ; 
“ pay feeble, and Banca has been bought at 1207. In the German 
ps alto, the alae limited tothe wants of the day, and prices continue unchanged. 
re dealt in at Paris at 207, 16s. to 21/. 4s., but transactions have been 
sad bas — of immediate wants. The Marseilles and Havre markets have 
pa Gs Col 4 and Berlin have remained without variation. Numerous sales 
ain, and 4 at Paris at 192. 4s. to 197. 88 per ton. Affairs have presented 
os have ol Hamburg; after the heavy sales of the previous week, the demand 
ves satiated for the time, bat holders maintain firmly the rates paid of late. 
isstated that Austrian mineral industry has been advancing of late 
ina very satisfactory manner. The favourable change is to some 
‘attributed to the operation of a law adopted in January, 1854 (which 
‘sed within reasonable limits the pretensions of landed proprietors), 
sed rapid means of communication, &c. Coal and iron are worked principally 
regions of the Alps, as, indeed, is the case with mines of lead, mercury, and other 
veous products. In Bohemia four-fifths of the mineral surfaces conceded are 
mings, and they exceed in extent the collleries of all the divisions of the Austrian 
Bohemia has also some celebrity for its iron mines, and the precious metals are 
being neglected. Coal and iron are worked on @ more or less extended scale in 
4, Silesia, and Western Gallicia. Gold and silver workings occur principally in 
and the Siebenbiirgen; and in the Hungarian districts of Kaschau and Neusohl 
per, and other miscellaneous minerals are found. The working of coal in the 
vrvenand Voivodia has not reached a very great development, the right of extrac- 
ing long belonged exclusively to the proprietors of the soil. By a return made 
1859, it appeared that the State worked 18 per cent. of the mining surfaceg ex- 
private enterprise undertaking the other 82 per cent. In the State as well as 
vate workings, coal was extracted in more than half the extent of surface ex- 
and the attention of the State authorities was afterwards devoted principally to 
cious metals, while iron, to a great extent, absorbed the notice of private conces- 
«, Continual efforts are made to obtain new concessions, but before they are 
itis made an indispensable condition that exploratory surveys should have been 
wer an area of 36 acres, The chief attention of speculators is directed towards 
a and Hangary, which have been very eagerly explored of late years. 
isstated in a Frankfort journal that the cannons of the Austrian ma- 
ae now being cast with a metal which is styled Aich, the name of 
inventor, The metal has several excellent qualities, being very tena- 
while it can be easily paddled, hammered, and worked. When cold 
a considerable bending without breaking, and its resistance, as well absolute 
xive, is very superior to that of iron of the best quality. The metal is analysed 
dws :—Copper, 60 ; zinc, 38°2; iron, 1°8. 
general annual meeting of the Belgian company for the construction 
way plant has just been held at Brussels. The report of the mana- 
snd that of the council of inspection, stated that the company, which 
counts three years of existence, has already made considerable de- 
of plant in Egypt, Russia, Spain, and Portugal, and that its products have been 
ly approved, The manager stated, besides, that the orders at present on hand 
heep the two establishments, formed at Brussells and La Croyére, actively employed 
than two years. The company devotes itself to the supply of railway plant of 
y description—locomotives, passenger carriages, goods trucks, fixed material, iron 
&, The dividend declared for the year 1861-2 is at the rate of 10 per cent., in- 
dently of a replacement effected on the capital expended on buildings and tools; 
orks in course of execution, and the goods in warehouse, have been carried to the 
price account. The shareholders present at the meeting agreed unanimously to an 
of new shares to raise 20,000/., an increase of capital to that amount being con- 
i desirable, in order to facilitate the execution of important new contracts which 
mmpany is on the point of undertaking. 


he company for carrying on mines and metallurgical works at Nieder- 
bach, which is one of the numerous enterprises failing to realise the 
uise of their early years, has also held its annual meeting recently. 
absence of dividends for three years, and the difficulty of ascertaining 
wil Value of concessions situated in the heart of a foreign country, have brought 
h discredit on the undertaking ; but some parties are not disposed to despair abso- 
of the future before it. The report of the council of administration, and the ac- 
snd balance-sheets submitted to the proprietors, have an air of sincerity about 
Which appears to indicate that the enterprise is wisely and honestly managed, and 
‘sof course, a most important consideration. The total capital embarked in the 
ing appears to be about 109,000/., and the object of the company is—first, the 
ing Of the Concordia, Zeus, Fischbacherwerk, Wuestseifen, Rother-Adler, Jasmin, 
meerwald mines, belonging to it, and producing} minerals of argentiferous lead 
: % and, secondly, the production of lead and silver. In the last 12 months’ work- 
cry mine produced 198 tons of lead minerals, 105 tons of prepared iron 
~4 cm of pyrites of iron, and 944 tons of pyrites of copper, yielding in all a 
othe Zeus supplied 438 tons of lead minerals for casting, 71 tons of spathic 
aking tae maee, and not quite 34 ton of zinc minerals, the profit left by 
Seaton ny 71, Theother mines have not yet yielded useful results, but works 
ms of ml 4nd appropriation are actively pursued with regard to them. About 
vag pa Were delivered in the course of the year’s working to mechanical 
ot 1381 — - the profit realised on the operation was 857, The workshops 
ser werk e mineral coming from the mines of the company, or purchased 
ry, , — the products obtained amounted to 574 tons of refined lead and 
multe of the < fine silver, while 98 tons of lead remained under treatment. The 
Ht prose ro - — obtained was 20,895/., and the outlay upon them was 19,6371., 
Meceding sae = only 12587, The average sale price experienced, as compared 
| Adding pan ° urther depreciation, lead being placed at 177. 14s. per ton at the 
indirect recel oie the various sources of revenue enumerated, and taking account 
was 49911 pemonnting to 169/., the total rough profit of the 12 months under 
leaving “ys ent ate of management, rent payable to the State, &c., absorbed 
ex The of 22467, which was applied to the replacement of capital pre- 
about 9 per cent om result of the year’s work would thus seem to be a re- 
A dividend of 2 pon theadventure of the shareholders. It would sound badly 
meelved 2 50 thead cent., although in England “ the smallest trifle is thank- 
placement of ca oo nistration of the Niederfischbach devote themselves, instead, 
pital, They have an odd way of doing some things abroad. 
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we MINING IN SOUTH AUSTRALIA. 
sunk to 53 re tne Property of the Worthing Mining Company, the engine-shaft 
ven 70 fms, south of tre oo eee 18.8 good paying lode in the north end. The 
remainder being dred © engine-shaft, 40 fms. through a productive lode of rich 
Mut good ores.” A , work. In the back of the 23 two stopes are being worked, 
=. ee is being driven at the 33 to intersect lodes to the 
Suing pt of 100 hands are employed at these mines. The 
renee, wi hes soteetortily. The calcining furnace prepares the small 
Deans oo Rar ond 35 or 86 tons per week. The Kanmantoo 
y = Nn & very satisfactory position, The stopes on the 
the lode on Am average about 6 tons to the fathom of ore of 
fathom oun to improve. The stopes in Emily’s lode 
month. ‘The smeltin Of good black ore. From 110 to 120 tons of ore are 
. They will shortly make. Works are reducing to regulus about 33 tons of ore 
+ Will be effected, fine copper, by which a considerable saving in cartage 
iat Ellen Mine, im the same district as 
Ng completion, 
in contemplation 


the two former, the main engine- 
The engine and pump-work, all complete, are 
of completing genre from 39002. to 40007. during the next 
te of ore, Which were fo ng the above and other necessary works, by which 
y Cost of 1197, tribute. Anew sf worked, will be made available. Two men 
or nett Of 5000, 5 the de “~ 30 tons of copper ore, averaging 23 per cent., and 
tar? ince, the specimen rom Which this is raised is 26 fms. We noticed, a 
Srey ores and red oxide of the ore which had been received in town ; they 
Melting funace, also - A new reverberatory furnace has been erected at 
lead ore, meereee which is at present reducing about 4007. 
of this mine hav, At grass about 400 tons of lower classsilver-lead 

nda Mine ® serions oy improved for some time past. 
r samples are one of dissatisfaction arose amongst the miners, 
tributers, askt ans with fairly, and have sent a memorial, 
connected therewith ye ious alterations in the mode of sampling 
from the fact that a large nen gcontent among the miners has for some 
to keep them tt number of the tributers have for some time past 
*Elphick, who hy ad Pr _ Stated that the samples were unnecessarily 
“Ss. Alfred Jenkin rin pee Burra Mine to attend to, was too busily en- 
pens are established as assayers, mining and 
png oy mages of jon sent to them 
: ey may depend upon the assays 
Ast returned without any loss of time.” 
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Norrn,— ’ 
meres bay of copper ore in blocks and 
he: green 
y Barts (eens of three mines, and were taken from 
, and is well of the proprietors. The ore is now lying 
Weighs 19 ewta, 2 greene: - largest block came from 
e * ie ree m je 
Association, ing about 230 miles from Port Teen taunts 
the Yndanamutana prem pea & proprietary of 14 persons. The 
G iy Avenics, i Strict.— South Australian Register, May 26. 
St the famone ,., 25 CStimated that over 12,000,000 lbs. 
Sings January ext 104° lately discovered in what is known as the 


last 
‘stern Railroad Gasete ne has taken out $25,000 worth, or 


carbonates, have just beens 


GRYLLS’S ANNUAL MINING SHEET, 
From June 30, 1861, To June 30, 1862, 


Foreign—Average price per 21 cwts., and the Amount of Money— 


at the Ticketings in Cornwall, from June 30, 1843, to June 30, 1862. 


CORNWALL. 

Ore (21 cwts.) Amount. 
663 weeeee Lf 4,947 
22 8,129 
1,425 
1,755 
20,706 
12,036 
3,808 
2,821 
6,901 
363 
2,455 
2,925 
9,511 


Mines. 
Agar, Wheal ...+ss+5. 
Alfred Consols .. 
Anna, Wheal ....++++- 
Arthur, Wheal ...+++++ 
Basset, Wheal .oscccsesess 
Bedford United ..+++++eeees 
Botallack ..scceccseccsese 
Brook wood ...cseseeseesess 
Buller, Wheal .. 
Burra Burra .. 
Calstock Consols «ssesecees 
Camborne Vean..... 
Carn Bread ..ccceccsesecees 3 
Carn Camborne ...++eeessss 
Charlotte United . ° 
Clifford, Wheal .......+2+++ 2382 e 
Clifford Amalgamated ......10431 ... 
Collacombe ..cccescessssese 392 
Condurrow ...s06++ - 1909 ... 
Copper Hill...cscesseesceee 1621 
Craddock Moor ...+++++++.+ 1889 
Crebor, Wheal .. 129 ... 
Crelake, Wheal .. ‘ 
CUddra..ccccsccevessocsecs 
Devon and Cornwall ....+. 558 
Devon Great Consols ......22419 
Dolcoath ....ceccecessesses 463 
Duchy and Peru ..seeeeeee 215. 
East Alfred Consols . 559 . 
1662 

- 4290. 
1680 
1204 . 
2670 
460. 
1306 
1610 . 
1786 ... 
4456 
1695 
244 
172 
485 


Price. 
cocceokee 9 
ceccce 5 


eeeeee 
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os 
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East Carn Brea ...-+++++00 
East Crinnis and South Par. 


Sead 
Sm COATED CO Or CO OH DAIS 
— 


Edward, Wheal ...+-sss++0 
Emma, Wheal .sccescecsee 
Fowey Console ...sseeeeeee 
Friendship, Wheal ....++.+ 
Fursden ..ccccccccsssscees 
Gawton Copper . 
GOonaMenA ....see-eereeee 
Grambler and St. Aubyn .. 
Great Wheal Alfred....se.. 
Great Brigan ...... 

Great Wheal Busy ...+.++. 7 
Great Crinnis....cecsesssee 
Great Wheal Martha . 
Great South Tolgus . 
Grenville, Wheal 
Gunnis Lake, Clitter’s .. 
Harriett, Wheal......+seeee 
HA@WKM00r ...eseeescececees 
Hingston Down.. e 
Holmbush ... 

Kelly Bray.. 

Lady Bertha . 
Levant..cececesccees 
Margery, Wheal ....+.«.. 
Marke Valley....+++se«. 
Molland .....cccsesses 
Moyle, Wheal . 

New Treleigh.. 

North Basset ..ce+ssseesece 
North Crotty ...ccerescvees 
North Downs... .cseseseeese 
North Grambler . 

North Wheal Robert 

North Roskear 
North Treskerby ...+.seee+ 
Okel Tor .sscceeess 

Par Consols.... 
Pedn-an-drea ...+.+++ 
Pendeen Consols 

Perran Mines... 


_ 


— 
= 


: <4 
~~ — 
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eeeeee 
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eeeeee 
eeeeee 
oeeeee eeeeee 
eeeeee 


seeeee 


Polmear, Wheal....sesee 
Prideaux Wo0d ...6++ees00 
Prosper United ....++.. 
ROSCwAIne ...cccserececese 
Rosewarne Consols 

Seton, Wheal..... 
Sortridge Consols . 

South Basset . 
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South Caradon ee 
South Crenver .....ssecee 
South Crinnis . 
South Crofty ... 
South Frances . 


St. Day United Mines...... 
Stray Park .....cccccccsece 
Sundry small mines........ 
Tincroft .. 
Tolearne .. 
Tolvadden ... 
Trehill..cccccccccccecsccscce 
Treloweth .....+. 
TYeSAVEAN ..cccccccescccce 
Trevoole .escssseees 
Treworlis ....s0.+. 
Tywarnhaile . 
United Mines.......++. 
Unity Consols, Wheal...... 
Uny, Wheal ..cc-cccccssee 
West Alfred Consols........ 
West Basset .. 

West Caradon........ 

West Damsel........ 

West Fowey Consols 

West Seton... .cecccereseee 
West Stray Park ..ssscssee 
West Tolgus ....cereceeese 
West Trevelyan....sesseess 
Yarner 


ASCSRSSARSSSSSSOAASAMSSSSASSSSSSSSOARV®AHOOSOAMCOSOaAaSOCOSSOBSceaoooeseco AOGAARASOOOAHAGOHSOASARPOOAROAROSS SCooaoacoeeaacaaocoacoea 


1/947 
1,736 
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COAT AIA ATR ANVIOAW ANS SWI Se WAIAWAAWE WON NIH D 
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eee e ee eeeeereeees 


£ 6,901 
3,025 
1,799 

71,819 
18,495 
159,038 
12,301 
82,145 
3,592 
2,688 
8,042 


Bathurst ..-scccccesseseees 
Berehaven ...ceccecesenese 7720 
Californian s.ecceresseeceee 999. 
CODTE cecceccsccccescseee sl 2514 


Del Soto «.+see-+s ° 
French OFe...sseeseeseess 
Fortune (West Australia) .. 
Glasgow Slag.....ceeseeess 
Great Northern (South Aus.) 
Knockmahon ....-+eee0+ 

L@XCY .ccccccccecersnssece 
Llandudno ...csecesesecees 
Lochwinnoch ...-+eeeeeese 
Maria, Wheal.......- 


540 
420 
209 
148 
362 
242 


Sundry small mines........ 1483 . 
Union ..ccccsccccescsseses 
West Australian ...ccssees 
Worthing Regulus.......... 


Copper ores sold in Cornwall, from June 30, 1861, to June 30, 1862. 


Copper Ores ....+++eeeeeee++ 186,622 tons | Average produce .....sseeeee 64% 
Fine copper...csesccovesess 11,675 ,, Average standard ............ £127 13 0 
Amount of money ....++£977,017 2s. 6d. | Average price ...esesesecess 5 4 6 
Compared with the previous year, 
Copper ores—increase .. 10,525 tons | Fine copper—increase ........ 157t. 8c. 
Amount of money—decrease........ £36,383 3s. 


Copper ores sold in Wales, from June 30, 1861, to June 30, 1862. 


Copper Ores ...++-+eeeseeeee 43,460 tons | Average produce .ssesecesese 
Fine copper....++.+seeceess 6,263. 6c. [Average standard .....6.+++++ 
Amount of money.....+++++ £553,305 10s | Average price ..sesccssseese 
Compared with the previous year, 
Copper ores—increase ...+.. 4,975 tons | Fine copper—increase ........ 752t. 8c. 
Amount of money—increase........ £51,964 4s. 


Totals in Cornwall and Wales. 


Copper Ores ...ee0+seeeeeee+ 230,082 tons | Fine copper .....eeesseeseee 17,938t. 6c. 
Amount of money .......... £1,550,322 12s. 6d. 
Compared with the previous year, 
Copper ores—increase ...-.+ 15,500 tons | Fine copper—increase ..+++0.+ 909t. 16¢, 
Amount of money—increase...+++++ £15,581 Is, 
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14% 
£103 19 0 
1214 6 





Containing the Quantity of Copper Ore sold from each Mine, British and | Mines Royal Copper Company ....... eceee 


| 


The Average Standard, Produce, and Price for the Year, both in Corn- 
wall and Wales—The Total Amount of Ore, Fine Copper, and Money | Sims, Willyams, Nevill, and Co. ........ 
—Each Company’s Purchase—And the Particulars of Copper Ores sold | Williams, Foster, and Co., and Crown Co, . 


| 


} 


| 


| 


| 
| 
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Copper ores purchased by Copper Cos.—June 30, 1861, to June 30, 1862 
Purchasers. Ore (21 cwts.) Copper. 
770 .a0- 71t. 8c....£ 
ooo 2836 18 .... 
- 1303 
2416 
«+ 2182 
. 3587 
1688 
oe 678 
- 1599 


Amount. 

6,203 16 3 
241,023 02 
112,814 11 6 
209,600 
184,412 
312,927 
142,056 
57,462 


Vivian and Sons..... ecccccvccccccccce coe 
Freeman and Copper Company 
Pascoe Grenfell and Sons........seees+s 


Mason and Elkington . 

F. Bankart and Sons.. 

Copper Miners’ Company .....+++++++ 

C. Lambert ....ccccccsess 

Newton, Keates, and Co.....seseeececeees 
Alkali Company. ......+sess0« eocccccecece 
Sweetiand, Tuttle, and Co. ... ° 
British and Foreign Copper Co, 

Jennings and Co. ccccecsecceses 


—— 
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ee 
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Sold at the Ticketings in Cornwall, from June 30, 1843, to June 30, 1862. 
Date. Ore (21 ewts.) Money. 
1843.....+ 144,806 ...+.- £804,445 1 

152,667 ...... 815,246 
157,000 835,350 1 
158,913 886,785 
148,674 ..... 
eos 155,616 
- 144,983 .. 
150,890 
154,299 
152,802 22.000 
180,095 


Produce, Standard. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 


90 
96 


cHantweors 


- 1,212,686 

. - 1,283,639 
ecccee 1,276,844 

2 .eceee 1,083,728 


—— oe 
ee ne ee 


176,097 
186,662 


eveeee 1,013,400 
977,017 








MINING IN IRELAND. 
[FROM OUR CORRESPONDENT IN THE COUNTY OF CORK.] 


Tue Scuutt Disrrict.—About three miles north of Schull Bay Mine, 
and about half a mile east of the “‘ Gap of Mount Gabriel,” which is formed 
by the great cross-course alluded to in a former communication, the LeTrer 
M1nz is situate, on the northern slope of Mount Gabriel. This mine has 
been at work, or rather a little doing in it, during the last eight or ten 
years, and has been inspected and reported upon by several respectable and 
first-class mining agents; but, notwithstanding all the reports and inspections, there 
appears to have been no uniform plan of operations laid down for the proper develop- 
ment of the mine. The surface rocks are much broken and twisted in various direc- 
tions, and the carbonate of copper is found in large beds in the interstratified slate and 
elvan rocks, and also rich specimens of grey copper ore. The direction of these lodes or 
beds is about 30° south of west and north of east, and their dip west is at an angle of 
45°. The operations hitherto have been carried out by costeaning, sinking shafts, and 
driving levels. The plan, however, of sinking shafts appears not to have been attended 
with profitable results, and it has often been remarked that the lode in the different 
shafts has been cut out; the lode has been unbottomed, and so forth; but when a shaft 
is sunk straight down through a bed or lode dipping at an angle of 45°, it is not at all 
wonderful that it should have passed through it; the wonder would be if it did not 
passthrough it. These anticlinal beds, or what are commonly designated “ saddle-back 
lodes,” are in some places 30 feet thick, most of which would yield about 3 per cent. of 
copper, and to a careful observer they are as clearly marked and defined as a line drawn 
ona sheet of paper, but whether they are understood 1s no affair of mine. Ic is cer- 
tain, however, that the shafts and new winze have passed through the lode into the 
slate rock, but it is equally certain the lodes have neither been cut out nor unbottomed. 
This mine clearly illustrates the fact that a universal system of mining operations, or 
rather the application of a universal system of operations, in all cases leads only to dis- 
appointment and certain loss. South of the copper lodes a vein of barytes has been 
found ranning east and west, several cargoes of which have been raised and shipped ; it 
is stained with iron, and intermixed with other substances, and is not unlikely to lead 
to a deposit of lead ore. A deep level may be brought in, which would drain all the 
copper lodes and the barytes to a considerable depth, and the mine might be worked for 
years without machinery, except a crusher for reducing the ore. It is the opinion of 
those who are well acquaiuted with the district that a plan of working may be laid 
down so as to work this mine to a profit, or it may be so worked as to lead to a loss. 

About two miles to the east of Letter, and also at the north side of the Mount Gabriel 
range, is the BALLYDEHOB MINE, which was first opened about 40 years ago by Col. Hall, 
who paid one-eighth royalty, and worked the mine to a profit. Some attempts have 
since been made to work this mine, but at present it is idle. The lodes in the western 
part of the sett are intersected by a large cross-course, and the mine is commanded by a 
stream of water sufficient for crushing and dressing the ore. It is well situated, and 
about a mile from a convenient spot for shipping the produceand landing materials, &c. 
It would, however, be useless to attempt to work this mine without a small steam- 
engine for pumping and drawing the stuff. 7 

Three miles north of Ballydehob (all in the parish of Schull) there is another moun- 
tain range, running nearly east and west, which extends for many miles east from 
Dreenalamon to Derrycarhoon, Shronagree, &c. Several copper lodes have been opened 
in the sides of these mountains, and many of the old works are attributed to the Danes. 
Curious implements, the use of which is at present unknown, have been found in these 
old works, which are always spoken of by the country people as the Danes’ works. Some 
of these copper lodes going west intersect the great cross-course at Dreenalamon. Capt. 
M., Francis, in an able letter on the Schull district, which appeared a short time ago in 
the Journal, was no doubt correct in the opinion he expressed “ that a body of metal 
would be found under the great barytes deposit at Dreenalamon.” In fact, many tons of 
rich grey copper ore and carbonates of copper Aave been quarried out of the sides of the 
mountains of Dreenalamon, Derrycarhoon, and Shronagree, and great natural facilities 
exist for the development of this extensive and comparatively unknown mining district . 
Mr, G. H. Kinahan, in his geological remarks on this district, appears to have made a 
remarkable discovery at Dreenalamon, for he states, respecting the Dreenalamon lodes,— 
“ Towards the north of the district, in the townland of Dreenalamon, on the south slope 
of Mount Corin, 444 miles north, 10° east, of Schull there is a thick lode of sulphate of 
baryta, which bears nearly east and west ; this a few years ago was extensively worked, 
In the vicinity of the baryta lode, Mr. Willson records a bed containing copper ore, on 
which trials were made.” Unfortunately, however, for Mr. Kinahan, the baryta lode 
he has described runs north and south, and is the continuation of the great cross-course, 
which has been traced from Bantry Bay to Cape Clear, and described in a former paper. 
Mr. Jukes, in his notes on the mines of the south-west of Cork, has the following re- 
marks :—* This copper deposit (stretching from Waterford through Cork and Kerry) was, 
like most materials deposited from water, not in a continuous sheet, but occurred in 
patches in different beds of grit or slate, through a thickness of 300 or 400 ft., over all 
that area. None of the beds of grit and slate are themselves continuous throughout the 
formation, which is made up of local cakes of sand and mud, deposited side by side over 
thearea. The copper ore was distributed here and there among these beds as a copper 
sand, or copper mud, mixed with the siliceous and argillaceous sands and clays.” In 
another paragraph he says—‘ Some action subsequently determined the segregation of 
some of the copper ore out of the beds into some of these hollow fissures by some pro- 
cess, of the exact nature of which we are ignorant, and thus new mineral veins, or true 
lodes, were formed here and there about the country.” 

Now, assuming Mr. Jukes’s very curious theory as to the formation of mineral veins 
or lodes to be correct, we may also be allowed toassume the theory that some thousands 
of years hence some action may determine the segregation of some of the copper ore out 
of the beds of Mount Gabriel into the hollow fissures in Schull Harbour ; and by some 
process, of the exact nature of which we are ignorant, probably by the admixture of the 
sand and mud in the bottom of the harbour, we may thus have a new crop of mineral 
veins, or lodes a mile wide and three miles long. 








ON THE SLATE QUARRIES NEAR BANGOR. 


It has truly been said, as we all must deplore, 

That Grenville and Pitt made peers by the score ; 

But now ’tis asserted, unless I have blundered, 

There’s a man who makes peeresses here by the hundred: 
He regards neither Grenville, nor Portland, nor Pitt, 
But creates them at once without patent or writ ; 

By the stroke of the hammer, without the king’s ald, 

A lady, or countess, or duchess is made.* 

Yet high is their station, from which they are sent, 
And all their great titles are got by descent, 

And when they are seen in a palace or shop, 

Their rank they preserve, and are still at the top. 

Yet no merit they claim from their birth or connexion, 
But derive their chief worth from their native complexion ; 
And all the best judges prefer, it is said, 

A countess in blue to a duchess in red. 

This countess or lady, though crowds may be present, 
Submits to be dressed by the hands of a peasant; 

And you'll see when her grace is but once in his clutches, 
With how little respect he will handle a duchess. 

Close united they seem, but all who have tried them, 
Soon discover how easy it is to divide them. 

No spirit have they, they are as thin as a lath, 

The countess wants life, and the duchess is flat ; 

No passion or warmth to the countess is known, 

And her grace is as cold, and as hard as a stone ; 

Yet I fear you will find, if you watch them a little, 
That the countess is frail, and the duchess is brittle; 
Too high for a trade, without any joke, 

Though they never are bankrupts, they often are broke ; 
And tho’ not a soul ever pilfers or cozens, 

They are daily shipp’d off, and transported by dozens. 
In France, jacobinical France, we have seen 

How nobles have bled by the fierce guillotine ; 

But what’s the French engine of death to compare 

To the engine which Greenfield and Bramaht prepare ; 
That democrat engine, by which we all know, 

Ten th d duch fell at a blow. 

And long may that engine its wonders display, 

Long level with ease all the rocks in its way ; 

Till the Vale of Nant-Erancon of slates is bereft, 

Nor a lady, nor countess, nor duchess is left. Jupce Leycester, 


* The names given by General Warbuton, about 1765, to the different sized slates pro- 
duced at these quarries. 








+ Greenfield and Bramah, persons originally engaged in conducting the works, and 
who directed an instrument for removing a great body of the slate at once, 
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NED TURBINE, WINDING, AND 
PUMPING MACHINERY, 
MANUFACTURED by GEORGE LOW, 
MILLGATE [RONWORKS, NEWARK-UPON-TRENT, 

Who respectfully begs to bring the above to the notice of the mining public,as an ex- 
ceedingly cheap and easy method of applying water-power for the above purposes. 

The TURBINE, WINDING, and PUMPING MACHINERY are all fixed complete 
to one strong cast-iron bed plate, which can be placed in any situation without pit or 
excavation, and any height not exceeding 33 ft. from bottom of fall, the supply and suc- 
tion pipe being all that is required to be connected to it, and’ can be brought in any di- 
rection. This combined machine can be easily removed when necessary. 

G. Low begs als» to state that the TURBINE is the most efficient and the cheapest 
method of applying water-power for mining purposes. 

MANUFACTURER of WINDING, PUMPING, CRUSHING, STAMPING 
MACHINERY, WINDING ENGINES, WATER WHEELS. 


IMPROVED APPLICATION OF WATER POWER. 

thine E TURBINE.—MAC ADAM BROTHERS AND CoO., 

ENGINEERS, SOHO FOUNDRY, BELFAST, have been engaged for 12 years, 
with complete success, in MANUFACTURING their IMPROVED TURBINES, and 
can recommend them with confidence. This machine is applicable to all practicable 
heights of fall and quantities of water, giving a much higher percentage of power than 
any other description of water-wheels. On low falls it has the aduitional advantage of 
not being affected by floods or back-water ; and it is particularly well adapted for any 
falls where the quantity of water is variable. 

Further particulars on application ; also references to turbines now at work on a great 
variety of falls. One may be seen at Mr. GGeorGe Panrker’s, Sutton Mills, Macclesfield ; 
and others at the following places:—The Ezgleston Mines, Barnard Castle; the Laxey 
Mines, Isieof Man; and the Paper Mills of Messrs. Marraews and Martyn, Bradninch, 
near Exeter, and of Mr. Joun Aten, Ivy Bridge. 


Prize Medals—International Exhibition, Class 1 and 2. 


ATENT PLUMBAGO CRUCIBLES.— 
The CRUCIBLES manufactured by the PATENT PLUMBAGO CRUCIBLE 
COMPANY are the ONLY KIND for which a MEDAL has 
been AWARDED, and are now used exclusively by the English, 
Australian, and Indian Mints; the French, Russian, and other 
Continental Mints; the Royal Arsenals of Woolwich, Brest, 
and Toulon, &c.; and have been adopted by most of the large 
ENGINEERS, BRASSFOUNDERS, and REFINERS in this 
country and abroad. The GREAT SUPERIORITY of these 
melting pots consists in their capability of melting on an average 
40 pourings of the most difficult metals, and a still greater num- 
ber of those of an ordinary character, some of them having ac- 
tually reached the EXTRAORDINARY NUMBER of 96 melt- 
ings. They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any other cru- 
cibles. In consequence of their great durability, the saving of 
waste is also very considerable. 

The company have recently introduced CRUCIBLES SPECIALLY ADAPTED for 
the following purposes, viz.:—MALLEABLE IRON MELTING, the average working 
of which has proved to be about seven days; STEEL MELTING, which are found to 
save nearly 14% ton of fuel to every ton cfsteel fused; and for ZINC MELTING, lasting 
much longer than the ordinary iron pots, and saving the great loss which arises from 
mixture with fron, 

For lists, testimonials, &c.,apply to the Patent Plumbago Crucible Company, Battersea 
Works, London, S.W. 

Fully described in the Muntne Journat of July 5. 


ASTIER’S PATENT CHAIN PUMP, 

APPARATUS FOR RAISING WATER ECONOMICALLY, ESPECIALLY 
APPLICABLE TO ALL KINDS OF MINES, DRAINAGE, WELLS, MARINE, 
FIRE, &c. 

J. U. Bastrer begs to call the attention of proprietors of mines, engineers, architects, 
armers, and the public in general, to his new pump, the cheapest and most efficientever 
introduced to public notice. The principle of this new pump is simple and effective, and 
its action is so arranged that accidental breakage is impossible. It occupies less space 
than any other kind of pump in use, does not interfere with the working of the shafts, 
and unites lightness with a degree of durability almost imperishable. By means of this 
hydraulic machine water can be raised economically from wells of any depth; it can be 
worked either by steam-engine or any other motive power, by quick or slow motion, 
The following statement presents some of the resultsobtained by this hydraulic machine, 
as daily demonstrated by use :— 

1,—It utilises from 90 to 92 per cent. of the motive power. 

2.—Its price and expense of installation is 75 percent. less than the usual pumps em- 
ployed for mining purposes. 

3.—It occupies a very small space. 

4.—It raises water from any depth with the same facility and economy. 

5.—It raises with the water, and withovt thé slightest injury to the apparatus, sand, 
mud, wood, stone, and every object of a smaller diameter than its tube, 

6.—It is easily removed, and requires no cleaning or attention. 

A mining pump can be seen daily at work, at Wheal Concord Mine, South Sydenham, 
Devon, near Tavistock ; and a shipping pump at Woodside Graving Dock Company 
(Limited), Birkenhead, near Liverpool. 

J. U. Bastrer, sole manufacturer, will CONTRACT to ERECT his PATENT PUMP 
at HIS OWN EXPENSE, and will GUARANTEE IT FOR ONE YEAR, or will 
GRANT LICENSES to manufacturers, mining proprietors, and others, for the USF 
of his INVENTION, 

OFFICES, 47, WARREN STREET, FITZROY SQUARE, 

London, March 21, 1859. Hours from Ten till Four. J. U. BASTIER, C.E. 

L? ICESTER AND CO. (late Leicester, Brache, and Teague), 

CONSULTING MINING ENGINEERS AND SURVEYORS, AND GENERAL 
MINING AGENTS, MELBOURNE, VICTORIA, PROCURE MINING LEASES on 
ELIGIBLE TERMS from the GOVERNMENT of VICTORIA and NEW SOUTH 
WALES, on receipt of a remittance for £200, to cover costs of lease, survey and report, 
&c. Messrs. Letcester and Co, OFFER to TAKE the MANAGEMENT of MINING 
COMPANIES, and PROVIDE OFFICE ACCOMMODATION, for a percentage on the 
profits of the company. 

For further particulars, apply to Mr. Ricuarp MippieTon, ining Journal office , 
26, Fleet-street, London, E.C, 

All remittances must be made through our bankers, the Union Bank of Australia. 


I OOK-KEEPING FOR IRONWORKS: 
A simple and complete system of double entry, expressly adapted for the iron 
trade, showing the method of ascertaining the cost per ton of the puddied bar and finished 
iron. By G. J. WILLIAMS, Accountant, 
Elghteen years cashier and book-keeper in extensive works. 
* A book which renders systematic book-keeping as simple as the writing of an in- 
voice.” London: Mining Journal office, 26, Fleet-street, London, E.C, 


NVESTMENTS IN BRITISA MINES.— 
Mr. MURCHISON publishes » QUARTERLY REVIEW OF BRITISH MINING, 
giving at the same time the POSITION and PROSPECTS of the MINES at the end of 
each Quarter, the DIVIDENDS PAID, X&c.; price One Shilling. RELIABLE INFOR- 
MATION and ADVICE wili at any time be given by Mr. MURCHISON, either person- 
ally or by letter, at his Offices, No. 117, VISTLOPSGATE-STREET WITHIN, LONDON, 
where copies of the above publication can be obtained. 








Now ready, large octavo, half bound, price 10s, 6d., 


OPINIONS OF THE PRESS on Mr. Murcutson’s WorRK ON BRITISH MINING, 
PUBLISHED IN 1856, 

Mr. Murchison’s new work on British Mines is attracting a great deal of attention, 
and is considered a very useful publication, and calculated to considerably improve the 
position of home mine investments.—- Mining Journal. 

"The book will be found extremely valuabh: .— Observer. 

A valuable guide to investors.— Herapath. 

Mr. Murchison takes sound views upon the important subject of his book, and has 
placed, for a small sum, within the reach of all persons contemplating making invest- 
ments in mining shares that information which should prevent rash speculation and un- 
productive outlay of capital in mines.—Morning Herald, 

A vaiuable little book.— Globe, 

Of special interest to persons having capital employed, or who may be desirous of in- 
vesting in mines.— Morning Chronicle. 

As a guide for the investment of capital in mining operations is inestimable. One of 
the most valuable mining publications which has come under ovr notice, and contains 
more information than any other on the subject of which it treats.—Derby Telegraph. 

Parties requiring information on mining investments will find no better and safer in 
structor than Mr. Murchison. —Leeds Times. 

To those who wish to invest capital in British Mines, this work is of the first import- 
ance.— Welshman. 

All who have invested, or intend to invest, in mines, would do well to consult this 
very useful work.—Jpswich Express. 

Persons desirous to invest their capital in mining specuiations will find this work a 
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Conducted upon the “ Cost-snoox System,” 
Consisting of 1024 shares. 
SecreTary—Mr. John Hoyle. 
LONDON OFFICES,—14, CORNHILL, E.C. 


Messrs. Tredinnick and Co., of 78, Lombard-street, have received instructions to dis- 
pose of 200 shares at £7 10s. each, 10s. payable upon application, and £7 upon transfer 
of shares. 

The company’s grant is held under leases from D. Boger, Esq., 8. Usticke, Esq., and 
che Rev. H. M. St. Aubyn, at 1-18th royalty. 

The subjoined plan will show the position of West Penstruthal Mine in reference to 
others of vast and acknowledged wealth —namely, Penstruthal returned upwards of 
£200,000 worth of copper ores ; Comfort, Bell,and Beauchamp largely. Buller, upon an 
outlay of £1280, has given £237,884 profits, and at one time sold for £300,000. Tresa- 
vean, upon an outlay of £32 10s. per share, returned profits of £449,040, and sold at one 
time for £2700 per share. Brewer, West Trethellan, and Trethallan, upon trifling out- 
lays, realised £200,000 worth of copper ores, and £80,000 profits. Treviskey was also 
exceedingly rich,and gave large profits. Copper Hill is selling for £85 per share, 100 per 
cent. premium, and is declaring handsome dividends. East Basset at one time sold for 
£100,000,and North Basset £250,000, and the expenditure upon both mines amount only 
to £27,104. The Basset Mine, £2624 paid up, has declared dividertds of £299,520, and 
at one time sold at £400 per share. West Basset sold at £200,000, but at present is re- 
duced in value to £75,000, The shares, 6000 in number, £1 10s. paid up, command a 
market price of 1244, whilst the aggregate dividends have been £22 12s. per share, or 
£135,600 up to the presentdate. South Frances also has been one of our best mines, and 
is again improving in yields and prospects. The shares, 496 in number, £18 18s. 9d. 
paid up, sell at £110 per share—pay regularly two-monthly dividends, amounting in 
the whole to £360 5s. per share. 
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% WEST PENSTRUTHAL 


Mining operations in Cornwall incur far less risks of late yearsthan formerly. Science 
and investigation have thrown great light upon the phenomena of lodes, strata, and the 
influence of north and south cross-courses, eivans, and crystallisation in the formation 
and collection of profitable deposits of ores, hence ample proof can be adduced that mining 
enterprise can be conducted with as much certainty of success as any other speculative 
medium for the legitimate absorption of capital, as for instance Joint-Stock Banks, Rail- 
ways, Insurance, Canals, Docks, or other Joint-Stock undertakings. 

The West Penstruthal Mine possesses all the elements essential to success, and the 
works will becarried out with practicai spiritand economy. The 200 shares now offered 
to the public at £7 10s. each, must be regarded as a favourable opportunity for invest- 
ment. _——- 

FORM OF APPLICATION. 

Messrs. Tredinnick and Co., 78, Lombard-street, London. 
GENTLEMEN,—I hereby apply for shares in the West Penstruthal Mine, and en- 
close you herewith the sum of £ » being 10s. per share on the full number applied 
for ; and I undertake to paya further sum of 7/. per share on all or any part thereof that 
may be assigned tome. Usual Signature PPITTTTTITIT TTT iti itt tt 
Name in full, and plainly written .....ccecccesesececece 
Profession Or OCCUPALION...cecsesccccccccsscseseccsevess 
AGdrees in Fall .cccccccccccccceccccscccccvccesccesecese 
Date 
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The advantages claimed by this rail over others are :— 

1,—Its having a flat or solid surface its whole breadth to bolt down to the timbers (see 
section A). 

2.—The impossibility of its collapsing, as is the case with all other bridge rails (see 
section B). 

3.—Its being perfectly rigid. 
rail is quite worn out, 

4.—Its effecting a saving in the timbers of from 50 to 100 per cent., as there is no lin- 
bility of the timbers being torn and splintered by their shifting, as is shown in section 13, 
where the heads of the bolts are frequently torn off. 


The bolts, therefore, remain firm in the timber till the 





very useful guide.—- Warwick Advertiser. 

We believe a more useful publication, or one more to be depended on, cannot be found. 
Piymouth Heraid. 

Those interested in mining affairs, or who are desirous of becoming speculators should 
obtain and carefully peruse the work.—AMonmovth Beacon. 

With such a work in print, it would be gross neglect in an investor not to consult it 
before laying out his capital.—Poole Herald. 

Every person connected, or who thinks of connecting himself, with mining specula- 
tions should possess himself of this book.—North Wales Chronicle. 

It is full of carefully compiled and reliadle information relative toall the known mines 
ofthe United Kingdom.—Shefield Free Press 

Mr. Murchison will be a safe and trustworthy guide, so far as British Mines are con- 
cerned.— Bath Express. 

This work enables the capitalist to invest on sound principles; in truth, it is an ex- 
cellent guide.— Plymouth Journal. 

This is really « practical work for the capitalist.—‘ockport Advertiser. 


VHE MECHANICS’ MAGAZINE 

Agricultural Machinery, Manufactures, and Shipbuilding. 

price 4d.; by post, 5d. Office, 166, Fieet-street, London, E.C. { 

“ The‘ Mechanics’ Magazine’ has from its establishment had an extensive circulation, | 
and it communicates, for 4d. per week, far more valuable information, both scientific and 
practical, than was ever before placed within the reach of even those who could afford to 
pay six times as much for it. — Lorp Broveram. 





, and Journal of Engineering 
Published weekly 





HE NEWCASTLE CHRONICLE AND NORTHERN ' 
COUNTIES ADVERTISER. (Estastisuep 1764). 
Published every Saturday, price 2d., or quarterly 2s. 2d. 
THE DAILY CHRONICLE AND NORTHERN COUNTIES ADVERTISER. 
Published every morning, price 1d. 
The best medium for mining, manufacturing, shipping,and trading advertisements in 
the North of England. 
Offices, 42, Grey-street, Newcastle-upon-Tyne; 50, Howard-street, North Shields; 
195, High-street, Sunderland. 


5.—Its shape admits of its being rolled at a less weight to the yard, without dimi- 
nishing its strength or durability. 





This rail has been submitted to several of the principal engineers and practical men of 
the day, who have pronounced it the best that has been produced. It carries the palm 
for lightness, durability, and consequently cheapness. 
The patent rail at 62 lbs. per yard is sufficiently strong to carry the heaviest engine 
on the Great Western Railway. 
THOMAS ELLIS, NEW SWINDON IRONWORKS, WILTS. 
A USTRALIA, NEW ZEALAND, AND 
BRITISH COLUMBIA, 
WHITE STAR EX-ROYAL MAIL CLIPPERS, 
SAILING FROM 
LIVERPOOL to MELBOURNE, NEW ZEALAND, and VICTORIA, 
VANCOUVER’S ISLAND, every month. 
*,* Passengers holding Victoria passage warrants will be forwarded to Melbourne by 
these vessels. 
Ships. Destination. Register. Burthen. Tosail. 
CARON «cscersestamate on ea 1591 .... 2750 .... Aug. 20, 
RED JACKET......+ee0+++ee+ Melbourne........ 2000 .... 3500 .... Sept. 20. 
_ — Melbourne and 7 ae 
BLUE JACKET.......00++0s | Keckiand _— 1447 .... 2750 .... Oct. 20. 


The celebrated ex-royal mail clipper ship, Shalimar, will be dispatched for Melbourne 
and Auckland as above. 
ships afloat, and was employed three voyages in carrying Her Majesty’s mails between 


| Great Aritain and Australia, during which service she made her passages in 74, 75, and 


76 days respectively. Her saloons are handsome, and furnished with piano, library, 
bedding, linen, &c. ; a cow is also carried for use of saloon. The accommodation for all 
other classes of passengers cannot be surpassed. Passengers embark on the 20th August. 

For freight or passageapply to the owners, H. T. WiLson and Cuamsers, 21, Water- 


| street, Liverpool; or to Grinpiay and Co., 55, Parliament-street, and 124, Bishops- 
gate-street; or H. T. Witson, Cooke, and Co., 27, Leadenhall-street, London. 


Willox’s Australian Hand Book sent post free for two stamps. 


EST PENSTRUTHAL MINING COMPANY.| 
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This magnificent clipper is one of the fastest and handsomest | INV 
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HIGH PRESSURE STEAM 
from 2% to 30 horse power, and upwards, adapted for MININ 
PURPOSES. Prices and full particulars sent on application” 
LAYTON, SHUTTLEWORTY 
AGRICULTURAL AND GENERAL ENGI 
LINCOLN, and 78, LOMBARD "YP 
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STREET, LONDON 
MANUFACTURERS ve 
PORTABLE and FIxep » 
ENGINES, 
Which are ada ted 
to which steam-pomer be * 
When intended for windin th 
fitted with reversing link aa 
requisite gearing, Theorten 
are easy of removal from 
and may be set to wat at 
on arrival, uae 


COMBINED TRAsuy 
MACHINEs, 


Which dress the corm 
at one operation, matin 
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From 4 to 20 horse power. 
Price lists sent gratis 
on application. 





GRINDING and MORTAR 
SAWING MACHINERY, 
PUMPS for IRRIGATION w 
MINING PURPOSgS, 
Full particulars and Catinnates 


plied on application to Chartos, § 
TLEWORTH, and Co., as above, 
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AND WINDING MACHINE. 
MANUFACTURED BY 
WILLIAM DIXxoy, 


GOVAN BAR IRONWORKS, 


Wt Condurrow, £5 5 iow 
Mt PETER WA’ 


GLASGOW, 


AGENTS IN LONDON, 


___ Mines spectali; 
BR. LELEAN, 1 
POR IMMEDIATE 

Wet Condurrow, As 
| 20 in each will do well 
EW. Bur D 


CAMPBELL BROTHERS, 
CALDER AND GOVAN IRON WiAll, 


WILLIAM STREET, 


BLACKFRIARS. 


Journ GREGG 
2, GREAT ST, 


Je. RISLEY, 
fenilann cosh in MINES ; 
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A NUMBER of these BORING MACHINES are at PRESENT Wet ft 
neighbourhood of GLASGOW, at LESS THAN HALE THE Us 


and with THREE TIMES THE SPEED. 








off street, 
Works published at the Maw1xe Journat office, 26, Fleet-s7 
7 G. C, GREE 
PRACTICAL TREATISE ON MINE ENGINEERING. By ty tn wor 
one vol., half-bound, £2 15s.; whole bound in Morocco, 
bound, £3 3s. 15s. 
TREATISE ON IRON METALLURGY. Bis », Reams. £ ~ 
CORNISH NOTES.” By J. ¥Y. Watson F.G.S. | 28 A WAGERS’ AND § 
NEW GUIDE TO THE IRON TRADE, a MANAGE 
TAKERS’ ASSISTANT. By James Rosk. 88.00.) 2. 5 pants, 
STOCKTAKERS’ ASSISTANT AND OFFICE COMP se. 
MINING AND SMELTING MAGAZINE. Part Vo OED Division. 
DUNLOP’S CALCULATOR FOR MULTIPLICATION ENTURERS: 1s. 6d. 
NEW HANDBOOK FOR MINERS AND MISE a . 
CORNWALL AND DEVON MINING DRE Ce RLY AD. \PTED FORT 
BOOK-KEEPING BY DOUBLE ENTRY, EXPRESS). : ; 
TRADE. By G. J. WitttaMs. Cloth, 10s. 6d p MAS 
VENTILATION OF MINES, Foe 255 ag e 
AND OVERMEN. By RALPH MOooRE. 9S. Sew Eprrton). 
SECTION OF LANARKSHIRE COAL MEASURES (New ail 
Moore. 10s. 6d. = HEIR ORIGIN, FOUNY™, 
MINERAL VEINS: AN ENQUIRY INTO Ne OF AUSTRALIA. 
STUDY OF THE AURIFEROUS QUARTZ VED yest oo 
BEtT. 2s. 6d.; by post, 2s. 8d. s GOVER 
ERRONEOUS COLOURING o Ta MAPS OF THE G eee 
CAL SURVEY OF IRELAND. 1s. 2 nV EYING: , 
MINERS’ MANUAL OF ARITHMETIC AND SURVE 
MINE d ore of 
Capt. & 
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